This paper describes a simple flow-injection (FI) 
Introduction
Flow injection analysis (FIA) is becoming a valuable tool for routine analysis due to its proven features for developing sensitive, reproducible and rapid determinations [1, 2] . Demand for routine analysis is particularly high in the industrial field and the authors' research team has as one ofits goals the establishment ofmethods to solve general or specific problems in industry. A recent challenge for the team was to develop methods for the determination oflow concentrations ofsulphate, ammonia and Fe(II)/Fe(III). The first two analytes had to be determined at low levels because the permitted concentration in the surrounding industrial environment is at the ng/ml level. The speciation of iron as Fe(II)/Fe(III) was required to control the concentration of both oxidized states of iron, which is important in power plants due to their erosive action on the surface of turbine blades.
The FI manifold to be designed for this task had to be a single, versatile manifold which could be used for large batches of each analyte, in such a way that after establishing the working conditions of one method the determinations could be performed automatically (unattended [8] than that of the selected method.
The method for ammonium ion was first developed as the complexity of the chemical system involved is slightly higher than that of the other two.
The manifold designed for this method is shown in figure   1 . In this FI system the sample was circulated through In the flow injection manifold in figure 1, Features of the method for the determination of sulphate A series of samples with different concentrations of sulphate were prepared for the calibration graphs; the linear range depended on the preconcentration time--see table 3 . The reproducibility of the method was calculated for each preconcentration time by using 11 different samples (of 5, 2 and gg/ml of sulphate for 90, 180, and 600 s of preconcentration time), which were injected in triplicate. When the method was applied without a preconcentration step the linear range was between 10-80 lag/ml.
Method for iron speciation
The chemical system selected for developing this method was the orange complex formed between Fe(II) and 1,10-phenanthroline with maximal absorption at 510 nm.
The Fe(III) was determined after reduction to Fe(II) by passage of the sample through a copperized-cadmium redox column. Thus, an aliquot of sample was used to determine Fe(II) and another aliquot was passed through the redox column to determine the total iron present in the sample: the concentration of Fe(III) being calculated and as the difference.
The flow injection manifold required for speciation of iron is shown in figure 2 . The only difference between the manifold for the determination of ammonium ion and sulphate (figure 1) was a dual injection system [18, 19] 
